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m n m 

[0001] cos&EB, j\)\,*%G&niztiLtiiU Qm\*i<DxTnV)i®W)lzW*rt)i7.%,<D 

[0002] &*<7>3fcifcu-:$f2!@tt, 3fefi^««3fe"r*3fe»t, *©3tffl C*«****l«:3K 
l^tKI l/T/tJt7*tllttT**!WiWt, fOXitftKMC^UKl 

fll 0s& £ftsm& ftfFiai* *) . 

[00C3] TcTZU 3fcit*»C«feyJt«*tl^JUx3fe^3te7^y\fll<Dii»»«3HLrr3fe3il 
JU*3fe # £ ^t* ( i Bftffl Si) . Cffififfl £fb B/T A*3fe G>3&* CJt m 

[ oo»] * 5 (z« SHI T*Aju*3fefl>S ^y7^ gls m% *r SO 
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[0005] «l ( Fitiai:4*BH2 003-24 GB52 0a6]*6[0Q24] 4 Si) 

[ 0006] & 315 0>3fc ft B » tt ±©* * lZ#t J* * ttT t«©T,afl )),7*%<J) 

fc£<DBB#«ofc. 

[0007] CO»WB±SB©**^lljH*»ftT*fci{>C«:**ltt.©T»afl|"9"*yTj| / 7.3te 

[ 0003] Jlfl>* W C* **» U-5f * « tt , * 3!6 C* W* 3fc * tl fcSfcfll * CM ?*H 

[0009] z©ZfcC*^T»M^*/^U7.3fcC»T*B»»«l?/rttai**i*t»» *0) 
J5ft&®^ CfS ITttRIR^ |6)©Bii€ttIE"r*fc£0!>&Sd r rTI6 JB5I<7) 

[ ooi o] [ si c<z>§g $ 0HDS <omm c**3t» u— # s b «^ tit j£ s t-&*o 

[i2]»Si =1. SumVrtJl^ytZmiZlrTs&T&mrtJl^miQ 25 u sec ,0. 5 
ersec .1. 0>x S ec) C»-**B*»«fcf fc»SC(2) CB-^TW-BSftfcBB 

offset 

[H3]B«*7-byN«iE<D*SEjtBC:ffl^fc»B*^TU-r7' 1 5KHT?**. 

[ Bk]B% =t 7-b * N* IE <7>& sEUt* item £/Tn TSt E 0 7?** . 

[ 05 £a>f£ 1$ <7) HJS 0) mm 2 3fc» M T 0 7? ft* . 

[H6]**7WT»3te»U-5f*BC*lt*««3fc©B*M»W«*«*ry 

□ y^BlTrftfco 

[H8C©»W©B«W»»3C**3te«U— #»B*^?«J*HTft*. 
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can] a5ttffi&ffi(zfi^<&£*jQ&tt»G>* ansa** Tin est?**. 

Ell BC0I8 Bjo)H«i GHBffil C«fc«3fc» u-^^ H«^T«I^ HT*«, H Cfc 
T* 0 fcfc»M3fe»lB§83te¥«**/*UT^*. 
ft *4lJft LXtvb. 

[0012] 3fc*»tt»3»»Jp3feailC*W»jI*n3t*«^*»ttU *©3t«*fl!>— »* 
AjU7>«W»4Cm*r*-^, *«>*«*a)-««JB»*ii3ietUT3fc*»tt» 

A;u*M»4B3te*#tt»3 C**J#tt**lJfc3feM*3ftMH UTA 
[ 0013] fSjttig^SP 6 B3fe 7 T-TAJi «»5 m «* ftfcA JU*3t 7 

*. 

3tK5*il$^7B^^^ttife^^6^6aJi*n^ 1 ? > )UX>t«^il!JU *G>Aj|,7.3te 
a«©aiS«8B3t^l^tttt^»6U:*«»tt*tlfc/Xju^a)t-AS*l£^ 
[0014] 3t*»ittiP9B3fe»»itt»3*StfJ**nfc»»»ig3tfc3t^l»l14tt^»6^S 



WO 2006/030502 



4 



PCT/JP2004/013451 



^xD5f-f>Sfi»l 0»3t*»tt»9A^SliJjb**l«:»»f61g*t»SL3t(D^« 

-r*. 

J?§il4»JaM«IE^g: SI^ UT^„ 
[0016] acft^C-D^TKit*. 

o 

ft £ 3K t L/C 3fc SS & iftSB 9 IZ t±J* . 
[0017] A j|,*«91»4B» 31677-17X2*^ UT» %R»tt«3 C*«»«*ftt*f *t 

3fe77^A*«»5B,3fe77'^A2*^LT,/ 1 C;| / ^fta»4*sajjb**lfcyTjU^ 

^^[S]1±ie^SP6B, 3te77*/X2*^T,3fe77^/T**»5C*yit«**lfc 
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[0018] j*£<liljg«8 B, %7T4i\2 **r LT % [Sltt^^SPe C*«#tt**lfcAj|, 
*3te**tt*fc» *a>;t^3t<Dt— AS€ffi*UT^S» *flWtj|,*3fc*S8HCfl[ 

# v + Af fc&% e 

D 

aigiisimtts b, ffiH-eifta**ifcA;ux3fc<DiiitsL3fc 
[0019] **fittit^»6B»3te7^yT2«^UTv»Maa«8C*yiRJii*ti/::«a 

D 

^PSf-OMSl 0B, **»tt»9*S^J*3fc*SI»*fc,*©^*3fe*^x 
BMafflOMSkAiHZ v + Af )^G>J5»»J*#Af /r**tiT^*«>T, 

D D 

>^p#f>g«i ob, a f o)A*««cfli-^t:ftsi-r*. 

D 

[002 0] «i/r9fi-»A«»iiH:» ^p* <<>mbi oficsaaa^^ a f^mtmm 

uri e r Transform) ^SSHJS LX» Sj|,(7)b?— ft 

LT.aiR^ifiiroaiiv *j?ajT*. 

w 

V =/i 'Af /2 (1) 

w D 
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[ 0C2 1] m A IS ffi&tk fcSB 1 2(* , 3t K » tt 7# S/t JUX * (7) -« SS It* t v * B\ 

chirp 

asspi2<7>^ tuts 

chrp W 

B> Av £ttXttHtt***ft*OTvffim¥£«aMttM!Pf #6Xft 

offset chirp 
offset 

AV = a f /2 (2) 

offset chigp 

3Ntffm4U:^MTM9ffl3^3KttllSAv at>« *\ 

offset 

[0022] jst±-?ffls**«fc*c, c©n«ifl)3gfi8itz*titf» *«-«*c«r*«*»«*f 

ctei 

rp 

chirp offset 

?flt -^tossp nn y» aj*nfcaav * 6» km av ^ t** 5 cm 

W offset 

w 

[0023] 11* *J , tftlft ft ©a it V w tiEtt t»J 36 T * Z t # T€T * * > «. T » « tR * ft 

©MV *IEL<«iE7?«T0\*cfc*iftiETr*. 

H2B26g/i =1. 5»m<Drt)\,*yt*MlZl>T > &&mrt)\,*m(Q 25jusec ,o 
. 5 M sec ,1. 0/t sec) C*tT*fltt»«#f ^ 5$(2) CS^t^fi-|?*ntjt 
S^7-byKT*aD?> AV 0> — ^iJS/Jn LX^vt. 

offset 

[0024] H3Ba»*7-byN«iEfl>*iEjHICffl^fc«K«>U'-<7 , 5K**UTi5y, S3 

MfiA&trl 02**±3Qn©5t7— ±(ZRBU *G>*7— #Sl84m**lfcffi 
*1 OnWJt^M-t QL £ISui L/C, U-+f £a#5$a fflMBtf-l 
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M»0. 77m/sT-aj«»o 
[0025] *fc,HIFiCB|fiia»Wl CE<D®iit®(S]a)S!l^{1^6, QKDj^'d 

u— 7 © mi* ^ isj m m 15 (ri) c*f & ? * ajg a # tts ur , m m * 7* ? k g>*6 

H4»a»*7-byi4iiiE©tftiE»tt«**UTU*- 

H4(a) »MS!lilWSiJSa3S<DB#3S5ijT I -$ilil, 112(5#^±§ v 398 ^i)«^U 

» 04(a) ^sa»fl)i*IHlfl9«»©ffllifiiJ!r*<--ikl/r^\**«-t)#*. 

<?0. CB5m/s ,0. 332m/sT'&^ll#<7)¥i3{ii:0. CB5m/s»:*7-tl * Nil IE 

CO ut* 6, 3Ig 3f7-b v N* IE# IE *> tlT # 
[0026] «±©Jta*74syl^)»^aiH«"vaifi'^*lg«Sfl)»®3T?ifi'<* gB^$ 

?*7WA©4$tt,A;U*3te©}Btt;&tf/T7-#S-j* Cft**. 

c<7)«)%TT%#s<r»^iiyt > iu7.^ : #tc@suTa}Esys«fi : ^^, ^*>gi2 

Ute *>« cfctf 

[0027] £ffi0!>J&»2. 

S5 «co>3i noiit o)jg^2 u-ar * m.zm?m& ats^ h cas 
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chirp 

ch ^] ch ^jj 

chirp 

[0028] ±EMKG>£M1-?I*« MttMl^tt aj»12«"3fe»5rtt»7*sai***ifc/t ;u 

eh Q 

££/£U^7 i P#<>M#^22#^<75£j&*#6J^>:&&1I^f 

eh $ 

ch $ 

**A0Jtllt0IC3l,\TK9!?*. 
H6tt*3fc7T^y\»3t*U-y*llCftlt*««3fc«>JB**W»«3R**^ 

3fc» 2 oe* 1 »aa|l3fc»Ta&*DFB (Distributed Feed Back)-7T-<A 
U— *f2 Oi#saj***lfc*'<*h7~UW24. 8kH z ©i*<ft3fc*»ittU tOMMftO 
ASP ^•«AjL,7.^Pg§T***AOM s (Acousto— Optic Modulator) 2 03 tCt+j^j 

AOM s 2CB»,7>^'? K;u«24. 8kH z OjliS^5t £g It* fc, *0>ii*fc3fe#S7Xju 
s» bf-C7A7— tflmW 0/Tj|,7.3fe «fl"*"fcfi|B*C:» *-G>7^U*3fe<7> 
»»ttC+i O(MHz0>«;tt»5'7l>*ii**. 
[ 003 0] 3t 7 WAf SB T'&^EDFA (Erbium Doped Fiber Amplifier) 2 05 1* » A 
OM s 2 03 #6 ft* J|,*3fc©fc:— 9 HJ* *14W C*IU^ frttM^SBT- 
**3fe7WAJBW-»r— *2 OSS^rlrT, *a>7tj|,*3fcS»MS8»*2 07 
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c<7>ni*0ijT*tt, jaiS3teT«*/xju;ofe©«»»ffl#*» &s<iii3Sf&2 worn 

[0031] IPS, /^7 i D^'f>S^ii2lO<r3t^^ttgP2 09^UT,DFB-77"1'Au-+f 
2 0l^6ai***l^lft3feO)-»t,3fe7T-ry\iK2 08Cfi»**lfcrt»S»3tfc* 

6 mw-Mys^i,* ^u-v/j-5>nx=]-rT*a5«»Dso2ii cm*-*-*. 

Ds02ll», A^PSff >§fli§2l QfrS>vrP$f-OI$ ajfi^aitftfc, 

7 'J>^ u— hi G S/ ST- AW & » 3fc K— Hi Jtt (7) 1 2 8 Q& <7> l$x £| f» - * €» 

*§-r%. 

/£IC, 256jS^O*75^>7?FFTte31WttUT^^hj|,«ttiai-r* 0 
*UTvDs02llB»#*^*hj|,©^-*JSBTM^*jr*It»UT, **H*n 
©FFTMHH* SiT*. 

[0032] s7«F*3Suj&i*>fe<7)^7 i p$fi'>^ aw-^wftjRjyy-^te) fcj5»»***r«* 

0&) «^ W 0T'$%. 

4$C(a)r4i&fll3t«EDFA«ffl t^/^U^**W* Lfc*§£<7>^ JUT-fcy, i$JS 
81X1 HA ,B ,CC«J6t*>fOflS»«*^ !$3&9J3(8HBtt3tt<DJi*»#l$ 
^JKBUSA ,Cfl)«a**W*l. 5MH z gfifit^ t3 »" *>#*. 

C*lC*fl/T\ (b)»il^3t€CW(Continuou s Wave) diA*i±t«^<75^m 

t- ft y , fPflB as m t- * * m % & # * t\c t# «s m t*s% 0 

[0033] *6G(a) (DJSaM^roWH^rEDFAftPI-WS^LT^^S^SillRT*^ 
»,AOM S 0 ;u7.3t (tf-Wt9-lmW) ICjS ltT^P$f-f 

d # tf *3. 1 \H fc # fc> # * . 
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[0034] £0>i?<ffiiii*T-», are a tux* oft 

-9--^ a u-5f2 06<Dftm&M. JSMaJl*2 07(DrtiSfilt*^J5. 
£<Z)i#£ . 3fc» #tt8R7 «* »J*» X** t » , ftSI <7?» * *ffi*X** 

*t» rt»s»ja^s<DS»*t, 3Mffi»*T«*Eiiz[m](DX7pyjuu:«fe* 
«f T* a#m h *a ib ±> m& tfiA # 62z/ <&#<i * 

tot, A^p5f-f>5E#»l Q 22*&fflT*£fc#X€r&fca»»ffla*lW«C: 

[ooB5] mmvmm. 

ms W<&Jg«6 (7)Jg^3 lC<*2>}fe2£ BTi&y, H IC*3 

t\T s mfcEH$#BE-*fcBffiS»#«**a>XKE«lft-*-*. 
31g& t±ig|523»3t^5!j v -M7^6aiA*+lt3 , 6#-^03iS^ tiiT^o 
ifp Ky7?»»»»iE«* l±JfflJ24»3iS*ft t±iSP23 C*yffc dJ£*i£3£g<BH# 
H«fl:#S«*»«l*f S* til U »»fl#f *S3RttMAv € 

chirp chirp offset 

[0036] ±&nmomm2T'&. ytm»&to2i#%m#i&&3tt£\ti*j*tiitmu9iM 
smyez^Tatt-oikm lx, jm»»mf aj-r*>fca>u:o^x^ ut*r , 

chirp 
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TIB 0)31 >)X'S>%o 

[ 0037] zyt^Mn tzxm ^Ken-ann c<*. » % x&m c& ltjs #f b# m 

ft^T**^- (Slowly varying ffitt), Jfc©e«3&«SC#S»ettJtt*. 
[»1] 



* ""I* '2^ H 7 " A y W * (3) 



Ufc2] 

eff 0 

0 2 

[0039] iBttfiSlS^x%t»8 =0(-t£n»*)«HRfiU *SC#0>m«A£/£<& 

2 

DR3] 

Afc, (7) • VSexpE-fitz/2)/(z,T) (5) 
D-( <D tU4o(7)op l 'is(2 rj] 

( 6 ) 

CCT?.U(0, T)(*e*E«z=(M3tt*«*<kfi«S*U * B/£055C(7)T' 

V NL 
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»4] 

Vii £ ,<7) ■ jt/(0 m 2 ^- ( 7 ) 

[00.0] $t,L BHa&WfcHSffilLL »*»Jgfi*^U*ti-r*iTIBO>3«(8) 

«<r NL 
9) T*^*tl*o 

^ - '-"PHM ( 8 , 

D 

, „ _L ( 9 ) 

o 

[*«] 




( 1 cc 



;:nii«fcv»3*«/tj|,*3tea>&5±jjr«ffi#( I U(Q T)| J IE <z>8J USD T 

^ftl.Sjimftttt,!*©^^- h3t77-fnfl)I*« B-Q 2dB/ 

eff 

o 

2 

[00.2] ^±(D«tt**ll1»«tLTffl^*^ t C«k»^ JS«3fc<Da»»ffl««iS-r*. 
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0) -o//l (11) 
0 

eff 2 

o 

[0M3] -tin Ky79fl»»«iEtf *»24 tt, 3t£tfe tUSP23 C*«t* ftZtitz*J\ ^7. 

roait.ips^eAju^roii-^A^-p fc«*<b»*i^iajft» I u(QT)| 2 

*Bl » T* Uf ST3). 

O O 

&&< a &m#f®%im |U(QT)| 2 S^(4), (8)-(l 0) CttAT*£fcU:<*y,J3& 

•iini<«5^ , 9j53ifcjKWiEfijrtfi»24B,fla»«f £s?aj-r*^ mi<onm 

T^A3S»i3 tHi t(OAfifti^f ©^i¥^^ft, il^tros 

chirp 

chirp offset 

[0044] ±Bfl?H»sc©fiai±«ii* cnyiftEEUT^*. «cffl^fc3tasi*^ =fg 

eff 



#*JBJH#f*B«*»*5'>*JU^- H5fe7r-<A<7)ffi(n -2. 6xiO"V/ 

2 

W) *(SJE LTffl 
[0045] gHOB3i-fs^0tii*A;U7.?tS^Jg«^LT^ ; &o 

t-*7X7-P ttl4WT?»*. BlSlSMttirfcMttUlfT-aT I U(0, T)| 2 £S? 
ajU±RBG)A^-5»P >A ,L*n*55(4), (8)-(l 0 CftAUTIfttjUttt 

0 eff 2 

ftl^Diaif (HfiS Ojg jg 2 Cfc It* 07 (a) £ T?K « UkJUMMI) ^<-Sl 
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[0046] c<Dmmo>mm3 iz**m$i&m®<Dm&iD?kT-&. ^mt^yMmur^ 

«S mm <E WT? B* < . 3t* A» * T* Z** 

[0047] HS6<z>Jg&4. 

o0 HT 

B,5$(4) % (8)-(l0tA»J: t AKfl[19f *7tj|,**©fc:— P ,77 

ch BJ ° 
«<A«L»/TjU7.«>WW«ib*d| U | Vdctt«U3K7r-rA©SI»»37'II 

eff 

*CT\ C<DSIJ6<OJBi84TfB»3fe7T-<AftL«tt<"r*Jl*:T««»fl» 

[0048] &fll3Ka>Attaftfi$M0>±l6% I Af c | t"r*t:«)0)^7r-<yTftLB/5:<7)^(i 
2) w©fflT-^x.6+i*o IPS, ^77-ryTSL*iC(i2)<7>aia« r ^f M***y fl ^ 
<-r* 0 

[»7] 
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[00.9] comnomm £.*tia.&m-t*&rt)i*o>#tM$ik£stem?*yf7T'(/\ 
(r>tt®rt7x-2hftmm<Dm2i®Lm&®miz& vtm * a> * 7 tm-a ^ s us 

[OQ>0] HJ6<7)Jg«&5 . 

J5 & & fll & < T-s <7) c o «■ , n a* ft □ t® m «*t * t * c ^ <z± 

IPS. ±SBHa50>Jg®3T-S4«Ufciim^a) (I BftffiSlS lZ# 5 J§2^^gfc^I^f 
ch■ [^ 

»^(4),(«)-(io«s*kja*«>f ^ryxj^^oDkr— p 

-fAftL, Aj|,*a>l$IHIRfl;*d | U | VdtCtb«U ^T-fAOaSbftDT® 

eff 

eff 

[005 1] &1I3fea>jqKgMB&ftOT±|&€ | Afc | & <7> 3fc 7 T-fA 7® 

cfr 

3t(i3) ozmtf 7a-?mmM*v±2<~?%>o 



" |Af c | dr""' * 



(13) 



**l,\B» *(13) «^ L/T, #77-l7T<7>#M3£JI*St!tn /A £/£<755£<l4) 0) 

2 cIT 

[»9] 



(14) 



[00B2] zommomms iz^tm.mm-t^ye^ji^^mn^^^mt^yr^j^ 
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totimn 1& smm om &&&&& m c& i;*** <r>% 7 ma na& 

cfT 2 eff 

rt roi7 nvji&m c# *a jux^t roa a # <t> t^r ? v7 kcji«as ssijet* 
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* «e « * ft * o -» «^ u * j£ * # s a st * c» -r as a 

[5] «**W*a*¥ft»»*3fc¥«c:*»J«3fc*ftfc3fc«#©-»< 

t3fe«S«¥«B<DrtfflJR»ACJR»*ftfc3t«#fc«^J«U *©**3t^6JS 

[6] «»»«l^*ftai¥«»»3fc*«¥«u:*y€«*ftfc3te«^©M«tttfiU ; t 

«e«*ftfc*«* c*** arrets^ #jihb 

[8] 3tw«^«tz*it*ea*©e**^>3t«*c«T*«is»««<DS'i : #RM 
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So 
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SO - 


it 








<N ^| j 
















CO 



|0| 




mi i 
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[02] 



5£ (2) Ci'0^?HbfcMt7t^ hAV offscl (D-i 







mm^t 










mm 


[m] 


[jlisec] 


[MHz] 


[m/s] 


37.5 


0.25 


-1.01 


0.76 


75 


0.5 


-0.41 


0.31 


150 


1.0 


-0.20 


0.15 



[03] 




YZZZZZZZZZZZZZZZZZZZ ZZZZZZZZZZA 
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(a) 



10 



S 5 

c 
o 



8 0 



,2P 

'■4—1 

O -5 

<u 

c 

-10 



Averaging: 5 sec 



in Lidar 

111 | Cup 



10 15 20 25 30 



16 

Local time 



35 



Minutes 
Hours 



(b) 



10 



Averagings sec, Standard dev.:0.332 m/s 



O 



2 



-5 



-10 



_l L_ 



10 



15 20 25 30 35 



16 

Local time 



Minutes 
Hours 
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[B5] 





A 

mm 

<r 




B5 

mil 

tinnl ha" 
Wi t=ej 




— ► 






W 



< 




^8 


> 


o 
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[06] 
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[H7] 






time delay lime 

[WS] [iS] 



(b)mf^7t ; &CW(Continuous Wave)tH^J 
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[B8] 
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[09] 



Q START ^ 



u>o=c/ A 



STl 
s 



7 



1 



ST2 
S 



- yc7T-c /^mm njii A eff 
• immmffim n 2 



ST3 



- /^I/XIMM IU(0, T)l 2 



ST4 
i 



fch irp -^[Po^-Lj — ,U(0,T)|2 



GEED 
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